Abstract-One of the most important aspects of health and safety approach is called an occupational, health, and safety management system (OHSM), where deficiencies existing in its procedures and policies, especially in the construction industry, may cause negative consequences such as heavy life and investment losses. In this paper, comparison between Alberta's occupational, health and safety system as an acceptable standard and that of tehran urban and suburban railway company (TUSRC), as a selected Iranian subway construction company, is carried out to identify deficiencies existing in TUSRC OHS policies. For this purpose, 68 basic criteria of successful OHS systems comprising eight categories are identified. This criterion through literature review and interviews with OHS professionals and an auditing tool was established. A questionnaire survey was conducted in selective case studies to find weak points in the current OHS system. Based on these findings, "Hazard identification and assessment" and "Hazard control" were identified as the most important categories. From statistical analysis the two categories which could not get acceptable values in TUSRC are "Hazard control" and "Program administration". At the end, a list of remedial action plans is recommended in order to enhance the examined OHSM which could be helpful in similar cases.
I. INTRODUCTION
In the industrialized nations of the world, accidents now cause more deaths than all infects diseases and more than any single illness except those related to heart disease and cancer. Safety should be a major concern in any industry and in construction phase, the need for such concern may be greater than in most other industries. This is caused by the disproportionately high number of industrial injuries incurred by construction workers [1] .
In recent years, the construction industry especially infrastructures' activities like underground transportation systems plays a major role in economy development in Iran. However, the construction industry has faced a wide range of challenges; one of the most important of these challenges is the frequent occurrences of accidents at the workplace. The risk of a fatal accident in the construction industry is five times more likely than in other industries [2] . Safety programs, like an occupational health and safety management system (OHSMS), are one of the best proactive approaches in improving site safety performance [3] .
The program elements currently found in the partnerships in health and safety OHSMS standards include management, leadership, commitment, hazard identification and assessment, hazard control, workplace inspections, worker competency and qualifications, emergency response, incident reporting and investigation, program administration, which could be considered as the success criteria of any organization in health and safety.
Although many efforts are accomplished toward implementing the fit system of health and safety compliant to above mentioned elements in most organizations statistics always state many damages and mortality related to health and safety mismanagement, even in organizations that a very high level of standard in health and safety system can be found.
However the implementation of an acceptable level of the required standard is not the only ingredient to have a successful job. Obviously, some requirements should be implemented to control circumstances resulted from incidents in order to survive in a highly competitive market. In this among, action plans to check policies and procedures whether they meet or undergo industry standards in order to keep them up to date are one of those later essential steps after implementing the health and safety system.
The survey was only done in health and safety departments in subway construction, as one of the most hazardous construction job sites in Iran with the aim of finding deficiencies existing in the company's OHS system. Moreover, many reviews have been done in order to list deficiencies found in other cases around the world. The result of the research can help the company to identify the weak points of OHS system with the purpose of improve the safety program implementation.
II. LITERATURE REVIEW
Various definitions have been suggested by different researchers for safety programs and most of them have similar inferences. Reference [4] defined a safety program as ""the control of the working environment, equipment, processes, and the workers for the purpose of reducing accidental injuries and losses in the workplace"". Reference [5] identified the objectives of creating a safety program at construction sites as a means to prevent improper behavior that may lead to accidents, to ensure that problems are detected and reported, and to ensure that accidents are reported and handled accordingly.
OHSMS is defined as a model which contains a set of effective themes including management commitment and leadership, written policies, roles, responsibilities, worker participation, training, measurement of performance, and identification of required action to ensure continuous
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Shabnam Ebrahimi, Maryam Fazlali, and Seyed Jamshid Hosseini improvement [6] . Based on previous studies [7] - [10] , some effective safety programs were identified as follows: comprehensive safety policies, safety committees, safety inductions, safety trainings, jobsite inspections, accident investigations, first aid programs, in-house safety rules, safety incentives schemes, control of subcontractors, selection of employees, personal protection programs, emergency preparedness planning, safety related promotions, safety auditing, safety record keeping, and job hazard analysis.
Effective safety management is both functional (involving management control, monitoring, executive and communication sub-systems) and humanizes (involving leadership, political culture sub-systems paramount to safety culture) [11] . Reference [12] claimed that managing safety essentially involves four levels: the company policy, project management, site management, and individual. Failure at each level is the reason for the occurrence of accidents. Failure at the first level will increase the probability of failures at the second level and so on and improper OHS management leads to poor safety records. Overall, OSHMS mainly rely on continual monitoring of indicators of performance of the relevant processes, and continuous improvements in these processes.
In Alberta, OHSMS standards include some basic elements which enable accurate auditing of the systems. These elements are the commitment of the management to worker health and safety, hazard identification and assessment, hazard control, developing a workplace inspection policy, choosing qualified worker by employer, using effective response management system, identifying root causes of the incident and investigating underlying problems that may lead to future similar incident to other workers. Alberta has defined OHSMS as a part of the overall management system of the organization.
The major benefit of good OHS in Alberta is cost reduction and the other benefits are: improved patient safety, increased recruitment and retention of skilled workers, keeping workers at work and also improved morale. Fig. 1 shows the seven elements of the occupational health and safety program in alberta [13] . In the international labor organization's (ILO) guideline on safety and health management system, the objective of audit are to determine if the management system can effectively promote full worker's participation; what was the result of previous performance evaluation and audits; whether the organization achieves legal conformity; and if the system performs the goals of continual improvement and best OHS practice. ILO also declares if OHSMS gets national or international recognition, its implication goes much deeper [14] .
Even if the hazards have been identified, system needs to develop a strategy to eliminate or reduce the exposure to the risk, and keep improving OHS procedures by: communicating with people in the workplace about OHS activities, making sure that OHS is integrated into all management procedures, evaluating the success of the control strategies, seek advice from employees to check if they feel the control strategies are working and whether there are any problems with the OHS programs, and strong commitment to OHS from management [15] .
In Iran, there have been some research in OHS and the most important concerns to establish OHS management in any organization, are the less commitment of senior managements and other supportive managers. However the most workers are familiar with hazards and standards of their respective industries, but the statistics show that the number of injuries in Iran is high and it is mostly because in most of the time the work does not carried out in a safe manner [16] . Research has shown that in Iran, there is little study in the area of OHS management system in construction industry. The potential of hazard is high and lack of safety and environment management system may cause negative consequences such as human resource and investment loss. In our report, we have to compare the implementation of OHS in one the biggest Iranian subway construction companies and the Government of Alberta in Canada.
III. RESEARCH METHODOLOGY
The research was carried out among tehran urban and suburban railway company (TUSRC) project managers, safety representatives and engineers. Data were collected through a combination of face-to-face interviews and the survey questionnaire.
In this research, the identified criteria of successful OHS system of Alberta's OHS system as an accepted standard were weighed and an auditing tool was provided. At the next level, a questionnaire survey was conducted to gather rate of each criterion in the target company by using this auditing tool. Finally, weak points of current OHS system were identified and relevant action plans for enhancement were recommended.
A. Identify Criteria and Auditing Tool
Basic criteria of successful OHS system are identified from comprehensive literature review and Alberta's OHS standard is used as a benchmark. Ultimately, eight categories and a total of 68 criteria were identified.
In order to perform comprehensive analysis, the weight of each category and the criteria of OHS standard and also minimum acceptable audit scores had to be determined. For this purpose, additional literature reviews and interviews were conducted with five OHS managers and supervisors of TUSRC. The results of an auditing tool determined as a successful achievement when a minimum audit scores of 70% overall and at least 60% in each category and its criteria were obtained. The most important category based on the panel rate is hazard identification and assessment (weight=17), followed by hazard control (weight=16), incident reporting and investigation (weight=13), program administration (weight=12), management leadership and commitment and also emergency response plans (weight=11), and workers competency and qualification and also work place inspection (weight=10). Categories and their weights breakdown are shown in TABLE i 
B. Prepare Questionnaire and Data Collection
Results for this paper were based on a questionnaire survey and quantitative approach in order to achieve better results is conducted to identify and confirm gaps between two systems. A questionnaire was developed based on eight categories and their sub-criteria. A total of 100 questionnaires were sent out for the survey and 48 completed questionnaires were returned after two weeks, representing an overall response rate of 48 percent. Ten out of the total respondents were the OHS experts whereas eighteen were engineers, eight managers, and twelve operators. On average they have nine years experience.
In the questionnaire, the rating of the OHS criteria was done based on standard rating system shown in TABLE iii. For those criteria which had never been implemented in the company, "not applicable" term was used. Such an answer was indicated as a missing point which shows the gap between selected standard and OHS system in the company. 
C. Data Analysis
For reliability test of the questionnaire, cranbach"s alpha coefficient is calculated by statistical package for social sciences (SPSS) version 17. Cronbach reliability coefficient of 45% is down low, 75% is acceptable, and high coefficient of 95% is proposed [17] .
Based on the number of questionnaires, cranbach"s alpha coefficient which was calculated in this research is about 0.88 (>0.75) that shows the successful implementation of the survey.
Furthermore, in data analysis, multi attribute value theory (MAVT) has been used to determine the score of the case study. The values of each category are shown in The final value bar char in all eight categories (A-H) are shown in Fig. 2 . 
D. Findings
In this survey, the term of "not applicable" was not selected by any of the respondents which mean all identified criteria were implemented in the company.
Eight categories and total 68 criteria were analyzed based on acceptable minimum score of 70% overall, and at least 60% in each category and its criteria.  Workers competency and qualification: The overall value of this category is 60.28%. Five out of ten criteria have value below 60% (E 2 , E 3 , E 7 , E 9 , and E 10 ) which other criteria compensated these weak points.  Emergency response plans: The overall value of this category and all of its criteria is 73.44% which satisfies the assumption.  Incident reporting and investigation: The overall value of this category is 61.34%. This category has two weak points (G 6 , G 7 ).  Program administration: Category H has the overall value 59.37% which is not acceptable based on the assumption. The reason of its low value is weak criteria like H 1 , H 5 .  Total score: Total score of OHS system in TUSRC based on the above eight categories are 64.56. Weak categories like C and H have considerable negative impact on the total score.
IV. CONCLUSION
In this study, eight categories which are important in managing OHS system were determined. 68 criteria were extracted from these eight categories. The two most important categories among them were determined based on their weight. These two categories are "Hazard identification and assessment" and "Hazard control". Based on statistical analysis two categories which could not get the acceptable value of 60% are "Hazard control" and "Program administration" by value of 57.16% and 59.37% respectively. Category E, Workers competency and qualification by total value of 60.28% can be considered as a weak category. Weak criteria in Hazard control category are defined as C 1 , C 4 , C 5 , C 6 , and C 7 .
Reasons for weakness of this category can be determined as below:  Employees are not involved in hazard control process effectively  Developing controls which includes develop hazard control; implementation, review and revise do not conduct efficiently.  There is no constructive enforcement policy and consequently it is not communicated to the employees to find noncompliance occur.
Weak criteria in program administration are questioned as H1 and H5. Reasons for weakness of this category can be explained as below:  Everyone does not involve in the Health and Safety Management System and there is no opportunity to give feedback on health and safety issues at the work site and joining safety committee;  There is no two-way communication at site for health and safety meetings, training sessions, health and safety committee meetings, field-level hazard assessments, etc.  All suggestions from workers are not recorded, and there is no recognition given of the worker's involvement and co-operation.
Every safety program should be evaluated periodically to see it meets its defined goals and objectives successfully. According to criterion H 4 , all OHS statistic records are kept in organization but monitoring and analysis of these data are not conducted. Reasons for this deficiency can listed as below:  Leading indicator measurement which identifies the likelihood of an incident and also lagging indicators measurement which analyzes the frequency, severity, and type of incidents are not implemented effectively.  Comparison between company's health and safety records to those of similar companies in the same industry is not carried out.
V. RECOMMENDATION
A text in TUSRC common continuous improvement cycle of managing OHS system is required. This continuous improvement cycle includes planning what needs to be done (PLAN), doing what has been planned (DO), assessing the work done (CHECK) and performing the work recommended to improve the system (ACT). Fig. 3 However, existing progressive cycle consists of Plan, do, check, and act stages are not managed acceptably based on the current OHS standards. The deficiencies which extracted during survey are evidence to this fact. According to weak points and defects, it is concluded that the company has problem and weaknesses in do and mainly check stages. Correction actions are not carried out properly and adequately. To enhance OHS management system, it is recommended to revise two categories identified as weak elements based on OHSM cycle and adjust priorities in resource allocation during do and check stages. It is also suggested that the company employ external partnership to improve do and check stages.
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